Purpose: To provide a summary of the most recent evidence-based data on the paediatric refractive surgery. Methods: A review of the published studies from 1990 to 2015 was undertaken with emphasis on recent articles from 2010 to 2015. Results: Searching Scopus and PubMed, using the keywords of refractive surgery, phakic, paediatric, IOL, children and amblyopia alone or in various combinations yielded a total of about 48 articles on this topic from 1990 to 2015. Excluding review articles, fewer than 35 articles were included. Original research articles were only in the form of case reports/series on corneal laser surgery and phakic intraocular lens implantation or clear lens extraction. A total of fewer than 800 patients and 700 eyes had undergone a form of refractive surgery listed above. No randomised clinical trial (RCT) study was available on the topic. Age varied from 7 months to 17 years for non-corneal cross-linking studies. Most commonly performed operations were corneal laser ablative procedures (photorefractive keratectomy [PRK], laser-assisted sub-epithelial keratectomy
Subsequent to the first published feasibility study of photorefractive keratectomy (PRK) on treatment of highly anisometropic, myopic and hyoperopic, amblyopia in children by Singh et al. in 1994 , a slew of articles on corneal laser refractive and lens-based intraocular surgery for treatment of paediatric refractive amblyopia in select clinical settings have followed. 1 Whereas modern refractive surgery in adults has taken monumental and giant leaps at times in the past 2 decades driven by ever-incessant demand for achieving better outcomes, faster recovery and fewer potential operative complications, paediatric ophthalmology community and institutions have been struggling with the quintessential factors of safety of refractive surgery in children, 2 The negative effect of untreated high refractive errors on intellectual and social development is quite considerable. Studies have shown an improvement of VA in highly ametropic children increases the developmental quotient and social skills of children. 3 Previous highimpact studies have shown that a mere refractive correction of moderate to high refractive errors in ansiometropic or high ametropic amblyopic children would result in a gradual resolution of amblyopia and strabismus in 30-74 % of patients (without occlusion therapy) as well as a gain in binocular VA following 52 weeks of just spectacle therapy alone in children under age of nine. [4] [5] [6] [7] This is a critically important concept worth appreciating and understanding in paediatric refractive surgery and in considering to perform refractive surgery in children with moderate to high refractive amblyopia who have been non-compliant to traditional medical therapy of contact lens/spectacle wear and/or occlusion treatment. Refractive surgery by collapsing high refractive errors in ametropic amblyopic children follows a similar path of improving vision over time by creating a refractive equilibrium or near emmotropia state and by collapsing the previously existing anisometropic aniseikonia.
We will provide a summary of the recently published articles on paediatric refractive surgery for treatment of highly ametropia or anisometropic amblyopia and for accommodative esotropia, will briefly review the novel role of refractive surgery in the management of paediatric keratoectatic diseases and will discuss the preventive approaches of myopic progression in children.
Methods
We used the keywords of 'refractive surgery', 'children', 'laser', 'IOL' 
Results

Laser Corneal Procedures and [AC-PC] PhakicIntraocular Lens Implantation
For all types of corneal laser surgery studies, which were included in our analysis, mean age at the time of the procedures was 8.22±3.11
(in years). For phakic IOL-implantation surgery studies, mean age at the time of surgery was 7.98±3.34 (in years). The mean SE in paediatric corneal laser-ablative group for the treatment of high bilateral myopia (see Table 1 ) and high myopic anisometropia (see Table 2 ) was -10.13±2.73 D and for hyperopic anisometropia (see Table 3 ) was +5.58±1.28 D. The mean SE in paediatric phakic-IOL implantation for myopic anisometropia (see Table 4 ) was -14.01±1.93 D.
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The corrected distance VA (CDVA) improved from 0.68±0.15LogMAR to 0.37±0.12LogMAR for corneal laser studies. In (AC-PC) p-IOL studies, the CDVA improved to 0.43±0.11LogMAR from 0.98±0.08LogMAR.
Stereo-acuity improvement of 50 % was reported in a small number of phakic-IOL articles. In corneal laser refractive group, only 12 articles had information on binocular fusion. Stereopsis had improved from As for complication rate, an overall incidence of post-operative subepithelial haze for PRK/LASEK was reported to be at 8-27 % and interface haze at 5-12 % for LASIK. Loss of two lines of BCVA was 2-7.5 % for all groups. Only one study had shown severe haze at the rate of 2.5 % with one patient who had lost six lines of VA. 16 Endothelial cell loss increased from 1.4 % at 6 months to 3.6 % at 12 months. 13 Recently, a case of an acute hydrops with secondary bacterial keratitis as a sequela of paediatric refractive surgery was reported in a young adult with a history of trabeculectomy and PRK and RK around 5-6 years of age. 45 An already accepted awareness as well as a profound concern exists among refractive surgeons over the long-term safety of such In a 3-year anterior chamber phakic IOL-implantation study, endothelial cell loss was at 7-15 % and myopic regression was at -1.0 D. 40 In a 5-year phakic IOL-implantation study, the CDVA had improved to 0.36±0.38LogMAR from 0.84±0.52 in patients with mean pre-operative SE refraction of -10.14±6.96 D and endothelial cell density was greater than 2,000 c/mm 2 in 80 % of patients. 42 In one of the first studies of foldable iris-fixated intraocular lens in children with bilateral and unilateral myopia, CDVA had improved from mean 0.84±0.4LogMAR
to post-operative 0.67±0.34 LogMAR at 15 months in patients who had mean pre-operative SE of -14.6D±4.2 SD. 43 In a meta-analysis 
Instrastromal Ring Implantation for Keratoconus
In a single case report, feasibility and positive outcome of intrastromal ring implantation in an 11-year-old keratoconus patient using In a study by Buzzonetti et al., transepithelial CXL, although it was shown to be safe and improved CDVA at 18 months after treatment, could not effectively halt KC progression compared with standard CXL. 68 In a study of transepithelial corneal collagen crosslinking using riboflavin 0.1 %, dextran 15.0 %, trometamol (Tris) and ethylenediaminetetraacetic acid for progressive keratoconus in patients of 11 to 26 years, Caporossi et al.,
showed that after relative improvement in the first 3 to 6 months, the 12 months and the simulated maximum K value worsened at 24 months.
The study concluded functional regression in patients between 19 years and 26 years old after 24 months of follow-up. to compensate for pupillary cyclotorsion and pupillary centroid shifts and wavefront-guided technology for customised ablation will result in significantly reducing the incidence of complications in children. 73 Concerns over endothelial cell loss following AC-pIOL implantation and cataract formation after the PC-pIOL implantation can be credibly reduced through meticulous pre-operative screening measures. size in the pre-operative stage and to achieve the optimal appropriate vault size after ICL implantation surgery. The authors concluded that in order to achieve an optimal vault, ICL lengths with 0.25 mm increments would be preferable to those with 0.5 mm increments. 76 Refractive laser and IOL procedures are reserved for non-compliant contact-lens wearing children who have a significant anisometropic myopia or hyperopia and spectacle correction cannot be safely considered as a therapeutic option for them due to induction of aniseikonia and secondary loss of sensory binocular fusion. 77, 78 Wearing extended soft contact lenses in children for years is not without risks.
Studies have shown wearing certain daily soft contact lenses to have the same or higher risk as of undergoing LASIK, particularly when frequent hand-eye rubbing may also be of additional and a particular concern in select group of children. [79] [80] [81] [82] In a comparative risk study analysis of daily wear soft contact lens wear and LASIK, risk of long-term contact lens wear was higher than LASIK surgery for low to moderate myopia. 79, 80 One of the main concerns with laser refractive surgery in younger children is requirement for general anaesthesia. This will impair self-fixation of the pupil into the laser target beam, thus possibly allowing for ablative treatment zone not to be aligned with visual axis. The new and upcoming variable and flying spot scanning EXCIMER laser technology sixth-and seventh-generation laser will capture the foveal fixation and pupillary margin in relation to visual axis and iris registration pre-operatively while the child is partly awake. As such, the centre of the ablation zone will match the centre of the visual axis and pupillary centre/margin under general anaesthesia, thus negating the need for self-fixation and averting a possible off-centred laser ablation in conjunction with wavefront treatment profile (wavefront guided or optimised). 73 Recent literature has also provided the required evidence in expanded applicability of corneal laser surgery for treatment of paediatric accommodative esotropia in children who are unable or unwilling to comply with spectacle correction and when strabismus is stable.
Paediatric refractive surgery has also been laying the foundation for numerous treatment options such as corneal rings/inlays/crosslinking in arresting the progression of corneal ectatic diseases in their earliest stages, thus forestalling and averting the need for corneal transplantation surgery entirely.
Prevention
As recently as 2 years ago, articles were reporting that there is no true treatment option for prevention and progression of myopia. 83 show promise and provide a substantially risk-free environment in which to control eye growth. 107 The ultimate goal of any myopiacontrol therapy would be to slow myopic progression during the years that the eye has the greatest potential for growth and axial-length elongations so that the eventual level of myopia would be lower than if the eye was allowed to grow naturally (i.e., to reduce the incidence of high myopia). 89 As such, relentless efforts are also underway in discovering and mapping the genes that may also contribute to the onset of pathological myopia. 93, 94 To date, the consensus among experts is to consider refractive surgery multi-centred clinical trials. 109 In the near future, preventive measures in reducing and reversing the rate of myopic and hyperopic progression will take the centre stage of therapeutic intervention for the children at risk of developing high refractive errors, thus significantly lowering the overall incidence of high anisometropia or ametropia and the potential consideration for surgical correction of it altogether. ■
